Temporary cessation of breathing or obstructive sleep apnea is a known risk factor for cardiovascular diseases. Autonomic cardiac measurement by HRV indexes is a known identification methods for heart condition during sleep that identifying their relationship with AHI index can help to detect those indexes relationship with disease severity. In addition to help to estimate the risk of heart problems to begin treatment of the diseases, according to the HRV indexes and in mild cases AHI, reducing the risk of cardiovascular problems in patients. This cross sectional study contained 36 patients suffered from obstructive sleep apnea whom referred to the sleep clinic of Imam Khomeini hospital, Tehran, Iran, in 2015. Apnea syndrome in these patients was confirmed by polysomnography. Participants were divided into two groups, severe (AHIe"30) and nonsevere (AHI=5-29). Age, BMI, resting heart rate and obtained HRV indexes by a sleep test (polysomnography) were recorded for each patients. Statistical analysis was done by SPSS ver. 19. Statistical analysis did not show any significant differences for age and BMI between two groups. The results showed that only SDNNi index (P-value= 0.026) and ODI index (P-value= 0.001) had significant difference between the two groups. AHI had the most correlation with HRVtriangular index (P=0.022, r p =0.371) between HRV indexes and with ODI (P=0.001, r p =0.63) among all parameters. According to the results of this study, HRV indexes had not significant different between the two groups and only ODI index differed significantly. Therefore, it seems clinical judgment cannot be done based on adnexal data in all societies.
INTRODUCTION
Sleep apnea is a sleep disorder characterized by pauses in breathing or instances of shallow or infrequent breathing during sleep. Each pause in breathing, called an apnea, can last for several seconds to several minutes, and may occur, by definition, at least 5 times in an hour 1 . Sleep apnea is classified as a dyssomnia, meaning abnormal behavior or psychological events occur during sleep 2 . There are three forms of sleep apnea: central (CSA), obstructive (OSA), and complex or mixed sleep apnea (i.e. a combination of central and obstructive) constituting 0.4%, 84%, and 15% of cases, respectively 3 . Apnea syndrome (OSAS) during sleep is a common disorder that suffered about 7 percent of comminutes and this syndrome is more common in men than women 4 Symptoms of this syndrome are poor sleep and sometimes severe snoring and daytime sleepiness and fatigue. Complications of this syndrome include depression, lack of glycemic control, heart attacks, arrhythmias, and cardiovascular complications such as high blood pressure 5, 9 . Also, its association with vascular pathology especially atherosclerosis has been recognized. Alternating and frequent decline blood oxygen saturation and increased respiratory effort to open the sympathetic tone collapsed airway and the renin-angiotensin-aldosterone system (RAAS) will be the most probable pathophysiological mechanism of this syndrome in order to progress cardiovascular diseases. According to this, evaluation of cardiovascular function in these patients is a necessary action. In 1981, Akselrod et al proved the relationship between HRV (Heart Rate Variability) and autonomic nervous system 10 .
HRV is the physiological phenomenon of variation in the time interval between heartbeats. It is measured by the variation in the beat-to-beat interval 11 . Index analysis of HRV is a non-invasive method known in the evaluation of cardiac autonomic nervous system, and also the relationship between disturbances of HRV indexes have been demonstrated with increased mortality of animals and this method became a predictive tool for angina and MI 12, 13 . Reduced HRV has been shown to be a predictor of mortality after myocardial infarction 14 although others have shown that the information in HRV relevant to acute myocardial infarction survival is fully contained in the mean heart rate. (15) A range of other outcomes/ conditions may also be associated with modified (usually lower) HRV, including congestive heart failure, diabetic neuropathy, depression, postcardiac transplant, susceptibility to SIDS and poor survival in premature babies.
HRV indexes changes in OSAS were evaluated in some studies (16) (17) (18) and even suggested this method is a proper technic for screening 19 Therefore, the cardiovascular status could be evaluated by determination of these indexes relation with severity of this syndrome which classified based on AHI (Apnea Hypopnea index). Also it can be determined which of the indexes have better relationship with disease severity to be more helpful in clinical assessment and treatment. Meanwhile, these indexes can be used to evaluate the starting time and follow up treatment such as CPAP 20 .
Considering to finding changes in patients HRV indexes based on the severity of the disease and finding the best differentiate index or indexes will be helpful for the next clinical judgments, This study was conducted to compare the HRV indexes in patients with severe and non-severe obstructive sleep apnea in patients referred to the sleep clinic of Imam Khomeini hospital in 2015.
METHODS
In this cross sectional study 39 patients suffered from obstructive sleep apnea referred to the sleep clinic of Imam Khomeini hospital, Tehran, Iran, were recruited. The sampling was census and the total volume of the sample was calculated according to Formula 1. Patients with cardiac arrhythmias, hypertension, IHD history (known coronary disease), and thyroid function disorders and in patients treated with beta-blocker drugs, calcium blockers, anti-arrhythmic and autonomic nervous system drugs either inhaled or oral such as bronchodilators and addicted to narcotics or drugs affecting autonomic dysfunction, were excluded. Formula 1-This formulas was used to calculate volume of sample. n= Number of samples, α=0.05, β=0.2, µ 1 =17.3, µ 2 =21.6, σ 1 =4.7, σ 2 =7.8, Z 1-
Patients with symptoms of obstructive sleep apnea syndrome were examined by polysomnography with Embla N7000 and medcare embla Reykjavik, Iceland software. Patients with obstructive sleep apnea was diagnosed by analyzing EEG and respiratory movements. Participants were divided into two groups, severe (AHIe"30) and non-severe (AHI=5-29), according to the number of apnea episodes (=apnea for at least 10 seconds) and hypopnea (=decrease in respiratory flow for at least 10 seconds) per hour of sleeping.
Age, BMI, resting heart rate and obtained HRV indexes by a sleep test (polysomnography) were recorded for each patients. Code sheet and master sheet data was entered into SPSS software ver. 19 for statistical analysis. For qualitative variables frequency (frequency) and for quantitative variables, the mean, range and standard deviation were calculated. T-test and chi-square test were used for statistical analysis and P-value<0.05 was considered as a significant level. It notable the principles of the Helsinki Declaration was considered in this study.
RESULTS
Patients contained 26 male and 13 female. Participants were divided into two groups, severe (AHIe"30) and non-severe (AHI=5-29), in this study. The sever group were contained 19 participants and the mean age and BMI were 52.29±13.64 and 34.23±9.22, respectively. Meanwhile, the non-sever group were contained 20 patients whom their mean age and BMI were 53.43±9.59 and 31.08±7.29, respectively. Statistical analysis showed no significant differences between two groups for these parameters. (P-value for age=0.51, P-value for BMI=0.24)
Time domain and frequency domain parameters were evaluated in this study. The results showed that only SDNNi index (P-value= 0.026) and ODI index (blood oxygen desaturation index) (P-value= 0.001) had significant difference between the two groups and differences between other indexes were not significant. (Table 1) Analyzed data for AHI and HRV time dependent indexes relation showed SDNN (Pvalue= 0.038, r p =0.337), SDDNi (P-value=0.016, r p =0.338), and HRV-triangular (P-value=0.022, r p =0.371) indexes had direct and significant correlation with AHI. On the other hand, SDANN (P-value=0.745, r p =0.054) and NN50 (Pvalue=0.182, r p =0.221) had direct correlation with AHI, but they were not significant. (Table 2) AHI relation with frequency domain HRV indexes are shown in Table 3 . Statistical analysis showed there is no significant relation between them. Meanwhile, our results illustrated that LF (Pvalue=0.445, r p =0.125), VLF (P-value=0.332, r p =0.162), and Total power (P-value=0.395, r p =0.142) indexes had direct and HF (Pvalue=0.360, r p = -0.153) had reverse relation with AHI. Also, AHI relation with blood oxygen desaturation index (ODI), age, and BMI was statistically analyzed which is shown in Table 4 .
DISCUSSION
The aim of this study was comparison of HRV indexes such as SDNN, SDNNi, NN50 count, SDANN, HRV Triangular Index between sever and non-sever obstructive sleep apnea patients referred to a sleep test section of Imam Khomeini hospital, Tehran, Iran, in 2015. Also we tried to find these parameters relation with AHI.
In a number of studies changes in indices of HRV in OSAS have examined and the relationship between the severity of OSAS, and the HRV parameters have been found. Roche et al analyzed time domain parameters on 39 patients whom divided into two groups according to their AHI. Due to their results these adnexal generally considered as a screening tool and they found a significant correlation between disease severity and time indexes 19 Narkiewics et al compared three groups of patients with normal controls. they found that the parameters of the LF/HF ratio and HF power and LF power in moderate and severe groups is higher compared to the control group and of LF/HF ratio in these groups is higher in comparison to mild group 21 Gula et al stated that the LF/HF ratio in patients with moderate OSAS is even higher than the severe and the control groups 22 In other research, Aydin et al studied three groups of participants, control, sever, and nonsever. They reported frequency domain HRV parameters are higher in patients groups. Meanwhile, LF index and LF/HF ratio were higher on sever group 23 . Like our results, Yang et al reported that blood oxygen desaturation index had significant differences between sever and non-sever patients 24 Park et al, in a study conducted on 59 patients with untreated OSAS in Korea reported all indexes in the severe group was higher in comparison to nonsevere and frequency domain indexes, especially LF/HF ratio had better associated with the severity of AHI 25 .
In this study, obtained results did not show any significant differences between two groups for age and BMI. According to this, it can be concluded that these two factors do not have any effect of internal autonomy system and analyzed data.
Our results about HRV indexes were against some other studies. As an example, Park et al demonstrated that most of parameters were significantly higher on sever group and considered these parameters as a criterion for decisionmaking 25 . While in this study, none of the HRV indices except SDNNi had not significant different between the two groups of patients with OSAS, but ODI index, like most studies, was significantly different (Table  1) . Like our results, Yang et al showed lake of differences between sever and non-sever groups as well. It can be concluded that HRV indexes are not reliable for clinical decision and treatment procedure instead of AHI 24 . These parameters similarity would have various reasons such as, time domain indexes difference according to sleep phases, ethnic differences in autonomic disorders, latent diseases (e.g. Impaired Fasting Glucose (IFG)), HRV assessment method (overnight instead of 24 hours holter monitoring), and the most important one, impaired autonomic status in patients with low AHI. According to Table 2 and 3, in this study, except HF power index, the most of HRV parameters had direct relation with AHI index and this relation was significant for SDNN, SDNNi, and HRV triangular. Therefore, it seems, according to the results of this study and other studies these adnexal can be proposed as an indicator of disease severity. In addition this test can be suggested as the effects of OSAS on cardiovascular system, despite to other normal diagnostic procedures, particularly in patients with severe AHI.
In spite of lack of significant differences between HRV indexes on sever and mild group in a study by Yang et al, ODI index had significant and direct relation between those two groups. Our results illustrated the significant difference for ODI index as well.
CONCLUSION
According to the results of this study, it can be concluded that SDNN, SDNNi, and HRV triangular can be proposed as an indicator of obstructive sleep apnea severity in our samples. Meanwhile, by comparing our results with other studies it can be concluded that HRV indexes are not reliable for clinical decision and treatment procedure instead of AHI.
